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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing 
a liquid crystal display device with high display quality which enables 
manufacturing a reflection plate with excellent reflection 
characteristics easily and with excellent reproducibility. 
SOLUTION: A positive photosensitive resin 9 is coated on a 
substrate 1. In the first region of the photosensitive resin 9, 
projecting and recessing parts are formed on the surface by 
exposure with various integral values of irradiated light quantity 
resulting in differences of the remaining film quantity of the 
photosensitive resin 9. In the second region of the photosensitive 
resin 9, a recessing part is formed by exposure with an integral 
value of irradiated light quantity different from that in the first 
region resulting in the remaining film quantity of the photosensitive 
resin 9 less than that in the first region. 





-1 - 



LEGAL STATUS 



[Date of request for examination] 



19.09.2000 



[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 



[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 



[Patent number] 
[Date of registration] 



3394926 



31.01.2003 



Copyright (C); 1 998,2003 Japan Patent Office 



-2- 



9 * NOTICES * 

- JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of a liquid crystal display of having a reflective means to reflect 
the incident light from an another side substrate side on the substrate of the one side of the substrates 
of the couple by which opposite arrangement is carried out by intervening a liquid crystal layer To the 
process which applies the photopolymer of a positive type on one [ said ] substrate, and the 1st field of 
said photopolymer Change the amount of residual membranes of this photopolymer by changing the 
integral value of the light exposure to irradiate and exposing, and irregularity is formed in a front face. 
The process which forms a crevice with few amounts of residual membranes than the 1st field of this 
photopolymer in the 2nd field of this photopolymer by changing the integral value of this 1st field and 
the light exposure to irradiate, and exposing, The manufacture approach of the liquid crystal display 
characterized by including the process which develops the photosensitive insulation after said exposure, 
the process which heat-treats the photopolymer after said development, and the process which forms 
the reflective film on the photopolymer after said heat-treatment. 

[Claim 2] This reflector is the manufacture approach of the liquid crystal display according to claim 1 
characterized by connecting with wiring with which it is formed in the lower layer of this reflector in the 
2nd field of this photopolymer while the reflector which consists of said reflective film is formed in the 
1st field of said photopolymer. 

[Claim 3] The manufacture approach of the liquid crystal display according to claim 1 characterized by 
forming the 2nd field of said photopolymer in this terminal area while a terminal area is formed in the 
field outside a display on one [ said ] substrate. 

[Claim 4] The process which exposes said photopolymer is the manufacture approach of the liquid 
crystal display according to claim 1 characterized by forming said 1st field in the field corresponding to 
the protection-from-light section and the transflective section of this photo mask, and forming said 2nd 
field in the field corresponding to the transparency section of this photo mask including the process 
exposed using the photo mask which has the transparency section, the protection-from-light section, 
and the transflective section. 

[Claim 5] The process which exposes said photopolymer is the manufacture approach of the liquid 
crystal display according to claim 1 characterized by forming said 1st field and 2nd field, respectively 
with these 1st and 2nd photo masks including the process exposed using the 1st photo mask, and the 
process exposed using the 2nd photo mask. 

[Claim 6] The process exposed using said 1st photo mask and the process exposed using said 2nd photo 
mask are the manufacture approach of the liquid crystal display according to claim 5 characterized by 
the quantity of light irradiated, respectively being the same. 

[Claim 7] the process exposed using said 1st photo mask — homogeneity and low — the process which 
performs illuminance exposure and is exposed using said 2nd photo mask — homogeneity and high — 
the manufacture approach of the liquid crystal display according to claim 5 characterized by performing 
illuminance exposure. 

[Claim 8] They are circular to said 1st photo mask, or the manufacture approach of a liquid crystal 
display according to claim 7 characterized by the gross area of the field of this round shape or a polygon 
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being 40% or less 20% or more of a gross area of this photo mask while the polygonal field is arranged 
irregularly. 

[Claim 9] It is the manufacture approach of the liquid crystal display according to claim 8 characterized 
by the thing by which it was arranged by said 1st photo mask, and which is arranged circularly irregularly 
[ center-of-gravity spacing of the field where a polygonal field adjoins each other ] within the limits of 5 
micrometers or more 50 micrometers or less. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the liquid crystal display 

which displays by reflecting the incident light from the outside. 

[0002] 

[Description of the Prior Art] In recent years, application of the liquid crystal display to a word 
processor, a laptop type personal computer, pocket television, etc. is progressing quickly. Since the back 
light is unnecessary, power consumption is low and a thin shape, and especially the reflective mold liquid 
crystal display that displays from the outside also in a liquid crystal display by reflecting the light which 
carried out incidence attracts attention from lightweight-izing being possible. 

[0003] However, while the conventional reflective mold liquid crystal display has the problem that 
brightness, contrast, etc. of the display will be influenced, according to a surrounding operating 
environment or surrounding service conditions, such as brightness, therefore has a good reflection 
property now and can produce it with easily and sufficient repeatability, it has a great hope for 
implementation of the high reflective mold liquid crystal display of display grace. 

[0004] Here, in order to raise the display grace of a reflective mold liquid crystal display, the technique 
of making a reflector generating irregularity in high density at random is indicated by JP,6~75238,A. 
[0005] It constitutes from the first photopolymer layer which carried out patterning of the random 
irregularity for the resin layer for adding a detailed concavo-convex configuration to a reflector, and the 
second photopolymer layer for smoothing this irregularity further, and this arranges the circular 
protection-from-light section for the mask for carrying out patterning of this first photopolymer at 
random, and makes area of that protection-from-light field into 40% or more of the area of a reflecting 
plate. 

[0006] And while preventing interference by the pattern repeatedly and avoiding coloring of the reflected 
light by increasing random nature in this way, decreasing a flat part and decreasing a regular-reflection 
component is indicated by by raising a concavo-convex consistency. 

[0007] Moreover, the technique which uses one layer of positive type photopolymers, and exposes 
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simultaneously the*pattern for concavo-convex formation and a contact hole for manufacture process 
compaction of a reflective mold liquid crystal display is indicated by JP,9-90426,A. 
[0008] Here, the manufacture approach of the reflective mold liquid crystal display indicated by this 
official report is briefly explained using a drawing. 

[0009] Drawing 13 is the sectional view having shown the structure of the reflective mold liquid crystal 

display produced based on the manufacture approach indicated by the official report mentioned above, 

and drawing 14 is the sectional view having shown the flow of the production process. 

[0010] As shown in drawing 13 , the reflective mold liquid crystal display indicated by the official report 

mentioned above The aluminum pixel electrode 10 prepared in the reflective substrate 23 using the 

substrate with which the component 24 for liquid crystal actuation was formed as a reflective substrate 

23, The transparent electrode 1 2 which counters this, and the light filter substrate 25 which supports 

this transparent electrode 12, It has the composition of having the liquid crystal 1 1 pinched by these, 

the phase contrast plate 15 arranged above a light filter substrate (a liquid crystal side, field side which 

does not counter), and the polarizing plate 16 arranged on the phase contrast plate 15. 

[0011] And as this reflective substrate 23 has composition which formed the amorphous silicon 

transistor as a component 24 for liquid crystal actuation on the glass substrate 1 and it is shown in 

drawing 13 This component 24 for liquid crystal actuation consists of Ta as a gate electrode 2 on a 

glass substrate 1, SiNx as a gate insulating layer 3, a~Si as a semi-conductor layer 4, n mold a~Si as a 

n-type-semiconductor layer 5, Ti as a source electrode 7, Ti as a drain electrode 8, etc. 

[0012] Here, the production process of the reflective substrate 23 of the reflective mold liquid crystal 

display indicated by the official report mentioned above is explained based on drawing 14 . 

[0013] First, as shown in drawing 14 (a), the photopolymer 9 of a positive type is applied on a substrate 

1. 

[0014] Next, as shown in drawing 14 (b), the contact hole section 30 as shown in drawing 15 is made 
into the transparency section 18, and it exposes with a high illuminance using the photo mask which has 
the transparency section 18 in the concavo-convex formation section besides it. 
[001 5] Next, as shown in drawing 14 (c), by developing negatives with a developer, the resin of the 
exposure part mentioned above is removed thoroughly, and the resin configuration of a positive type is 
formed to a mask pattern . 

[0016] next, the thing heat-treated as shown in drawing 14 (d) — heat — whom — the resin of the field 
exposed by the phenomenon deforms and it becomes a smooth concavo-convex configuration. However, 
about the exposure field at this time, since resin is thoroughly removed by the development process 
mentioned above, it is a flat surface. 

[0017] Next, as shown in drawing 14 (e), aluminum thin film is formed as a reflector 10, and patterning is 
performed so that one reflector 10 may correspond to one transistor. 

[0018] Although the reflective mold liquid crystal display indicated by the official report mentioned above 
forms the reflector 10 according to the above processes, since the positive type photopolymer of an 
exposure part forms the concavo-convex configuration in the condition of having been removed 
thoroughly, such a reflective substrate 23 will turn into a reflecting plate with much flat-surface section. 
In a reflecting plate with much such the flat-surface section, in order to move the light source in the 
plane region, it becomes a reflecting plate with many regular-reflection components. Since it will be hard 
coming to check a display if the light source is reflected, when seeing the display of a reflective mold 
generally, there is an inclination to avoid a regular-reflection component. 

[0019] Therefore, the regular-reflection component of the reflecting plate in the reflective mold liquid 
crystal display currently indicated by the official report mentioned above does not contribute to 
brightness, and will become a display dark as a result. 1 
[0020] 

[Problem(s) to be Solved by the Invention] To the reflective mold liquid crystal display indicated by 
JP,9-90426,A which was mentioned above, in order to raise the concavo-convex consistency of a 
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reflecting plate and to make an ideal dispersion condition, the reflective mold liquid crystal display which ^ 
adopted the complicated concavo-convex formation process is indicated by JP,6-75238,A of advance 
withdrawal. After performing first exposure development of sufficient reinforcement after applying the 
first positive type photopolymer and carrying out patterning of the concavo-convex configuration 
thoroughly, in order to fill the clearance between concavo-convex, to consider as smooth irregularity 
and to make the amount of flat part decrease, the second positive type photopolymer is applied, and 
after that, this performs second exposure development and carries out ****** patterning only of the 
contact hole part. 

[0021] However, since two layers of photopolymers are piled up in such a process, it is clear that the 
photograph process (spreading-exposure-development-heat treatment) of a photopolymer is needed 
twice, and serves as the cost high. 

[0022] To JP,9-90426,A, furthermore, in a disclosure **** reflective mold liquid crystal display Although 
it becomes possible to become a brief process and to aim at the cutback of cost in order that the 
positive type photopolymer of one layer may be used and the photograph process of a photopolymer 
may therefore end at once Since it is necessary to remove the photopolymer of the contact hole 
section certainly, the positive type photopolymer of the exposed area of the concavo-convex formation 
pattern section will also be removed inevitably, therefore exposed area will become a flat surface and 
will become a reflecting plate with much regular reflection with a concavo-convex small consistency. 
[0023] The place which it is made in order that this invention may solve the trouble in a reflective mold 
liquid crystal display which was mentioned above, and is made into the object can produce the reflecting 
plate which has a good reflection property with easily and sufficient repeatability, and is to offer the 
manufacture approach of a reflective mold liquid crystal display whose display grace improves. 
[0024] 

[Means for Solving the Problem] In the manufacture approach of a liquid crystal display of having a 
reflective means to reflect the incident light from an another side substrate side on the substrate of the 
one side of the substrates of the couple by which opposite arrangement is carried out by the 
manufacture approach of the liquid crystal display of this invention intervening a liquid crystal layer To 
the process which applies the photopolymer of a positive type on one [ said ] substrate, and the 1st 
field of said photopolymer Change the amount of residual membranes of this photopolymer by changing 
the integral value of the light exposure to irradiate and exposing, and irregularity is formed in a front 
face. The process which forms a crevice with few amounts of residual membranes than the 1st field of 
this photopolymer in the 2nd field of this photopolymer by changing the integral value of this 1st field 
and the light exposure to irradiate, and exposing, It is characterized by including the process which 
develops the photosensitive insulation after said exposure, the process which heat-treats the 
photopolymer after said development, and the process which forms the reflective film on the 
photopolymer after said heat-treatment, and the above-mentioned object is attained by that. 
[0025] While the reflector which consists of said reflective film is formed in the 1st field of said 
photopolymer at this time, as for this reflector, it is desirable to connect with wiring formed in the lower 
layer of this reflector in the 2nd field of this photopolymer. 

[0026] Moreover, while a terminal area is formed in the field outside a display on one [ said ] substrate, 
it is desirable to form the 2nd field of said photopolymer in this terminal area. 

[0027] Moreover, as for the process which exposes said photopolymer, it is desirable to form said 1st 
field in the field corresponding to the protection-from-light section and the transflective section of this 
photo mask, and to form said 2nd field in the field corresponding to the transparency section of this 
photo mask including the process exposed using the photo mask which has the transparency section, 
the protection-from-light section, and the transflective section. 

[0028] Moreover, as for the process which exposes said photopolymer, it is desirable to form said 1st 
field and 2nd field with these 1st and 2nd photo masks including the process exposed using the 1st 
photo mask and the process exposed using the 2nd photo mask, respectively. 
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[0029] As for the process exposed using said 1st photo mask, and the process exposed using said 2nd 
photo mask, at this time, it is desirable for the quantity of light irradiated, respectively to be the same. 
[0030] moreover — the process exposed using said 1st photo mask — homogeneity and low — the 
process which performs illuminance exposure and is exposed using said 2nd photo mask — homogeneity 
and high — it is desirable to perform illuminance exposure. 

[0031] Moreover, to said 1st photo mask, while the polygonal field is arranged irregularly, as for the 
gross area of the field of this round shape or a polygon, it is desirable circular or that it is 40% or less 
20% or more of the gross area of this photo mask. 

[0032] Moreover, the thing by which it was arranged by said 1st photo mask and which is arranged 
circularly irregularly [ center-of-gravity spacing of the field where a polygonal field adjoins each other ] 
within the limits of 5 micrometers or more 50 micrometers or less is desirable. 

[0033] Below, the operation in the manufacture approach of the liquid crystal display of this invention is 
explained. 

[0034] According to this invention, a smooth and high-density concavo-convex configuration and the 
other field can be formed at fewer processes by dividing the integral value of light exposure in area, and 
exposing it to the field where the patterns of the photopolymer applied on the substrate differ. 
[0035] Since a concavo-convex formation field can be made to curved-surface-ize according to a heat 
treatment process, the flat-surface section stops namely, almost existing in it in the condition that 
there is no part removed thoroughly [ a photopolymer ]. Therefore, the good reflection property which 
lessened the regular-reflection component is realizable. 

[0036] Since the photopolymer of the positive type of the part (protection-from-light field) shaded with 
the photo mask is hard to dissolve in a developer here at an exposure process, Circular or since the 
photopolymer of the positive type of the part (transparency field) which a polygonal column or a 
polygonal hole will be formed, and is not shaded with a photo mask becomes that it is easy to dissolve in 
a developer, By developing a photopolymer with a developer after exposure, the photopolymer of a 
concavo-convex configuration will be formed on a substrate corresponding to the transparency field and 
protection-from-light field of a photo mask. 

[0037] In addition, by making a photopolymer act as an interlayer insulation film, if possible, a routing 
counter can be lessened and a reflector can be manufactured. And by connecting this reflector with 
wiring formed in the lower layer of a reflector in the 2nd field of a photopolymer, while forming a 
reflector in the 1st field of a photopolymer Namely, in order that the resin of the field corresponding to 
the contact hole for connecting a reflector and the component for liquid crystal actuation may be 
removed and a photopolymer may remain over the whole display picture element field except a contact 
hole, It becomes possible to form smooth irregularity with little flat-surface section, and it becomes 
possible to obtain the bright reflected light by which regular reflection was reduced. 
[0038] Moreover, by making a photopolymer act as an interlayer insulation film, and forming the 
transparency field corresponding to the terminal area for inputting the signal from the outside in the 2nd 
field of a photopolymer, if possible, a routing counter can be lessened and a terminal area can be 
manufactured. 

[0039] Moreover, the count of exposure can be carried out at once by forming the 1st field in the field 
corresponding to the protection-from-light section and the transflective section of a photo mask, and 
forming said 2nd field in the field corresponding to the transparency section of a photo mask including 
the process exposed using the photo mask which has the transparency section, the protection-from- 
light section, and the transflective section. 

[0040] Moreover, including the process exposed using the 1st photo mask, and the process exposed 
using the 2nd photo mask, by forming the 1st field and the 2nd field, respectively, it becomes possible to 
use the photo mask which consisted of only the transparency section and the protection-from-light 
section, and a design and manufacture of a photo mask are easy and can also lessen an exposure 
routing counter with the 1st and 2nd photo masks. 
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[0041] At this time, by performing exposure using the 1st photo mask, and exposure' using the 2nd photo ^ 
mask with the respectively same exposure quantity of light, since quantity of light adjustment becomes 
easy, the throughput of an exposure process can be raised. 

[0042] moreover — the process exposed using the 1st photo mask — homogeneity and low the 
process which performs illuminance exposure and is exposed using the 2nd photo mask — homogeneity 
and high — since it becomes possible by performing illuminance exposure to irradiate only the 2nd field 
by high illuminance exposure independently with the optimal exposure conditions for the 1st field, in the 
1st field, a photopolymer can be removed thoroughly more certainly. In addition, with high illuminance 
exposure here, the sensitization agent which has controlled the dissolution to the developer of resin in 
the photopolymer of a positive type is fully made into fusibility. Light exposure from which the amount of 
residual membranes after development becomes about 0% is shown. Moreover, low illuminance exposure 
Solubilization of the sensitization agent which has controlled the dissolution to the developer of resin in 
the photopolymer of a positive type is not fully performed, but light exposure of the thickness before the 
amount of residual membranes after development developing negatives which becomes less than 50% 
from 0% 10% or more preferably less than 50% greatly is shown. 

[0043] Furthermore, since the sensitization agent of a part which performed low illuminance exposure 
using the 1st photo mask when the photopolymer of the positive type formed on the substrate 
performed low illuminance exposure using the 1st photo mask is not fully solubilized in detail, the low 
illuminance exposure section will be in the condition of having carried out film decrease uniformly, by 
development by the developer after exposure. 

[0044] Moreover, the photopolymer of the positive type formed on the substrate Since the sensitization 
agent of a part which performed high illuminance exposure by performing high illuminance exposure using 
the 2nd photo mask using the 2nd photo mask is fully solubilized, It will be in the condition that the 
photopolymer on a substrate was thoroughly removed by the development by the developer after 
exposure, and connection with the reflector and TFT drain electrode which are formed at a subsequent 
process is enabled. 

[0045] thus, the photopolymer of the concavo-convex configuration formed on the substrate by heat- 
treating this photopolymer after developing negatives by performing exposure of a high illuminance, and 
exposure of a low illuminance to the photopolymer of the positive type of one layer — heat — it is in 
the continuous high density which does not have a lifting and a flat-surface part in deformation of whom 
— a ****** irregularity side will be formed on a substrate. 

[0046] Furthermore, it becomes possible to produce few good reflective means of a regular-reflection 
component by forming a reflector on the photopolymer which has a smooth concavo-convex field after 
this heat-treatment. 

[0047] In addition, in this invention, it may be the sequence of reverse which the sequence of the 
exposure process of a low illuminance and the exposure process of a high illuminance, i.e., the sequence 
of the 1st exposure process and the 2nd exposure process, mentioned above. 

[0048] Moreover, about the process from an exposure process to a development process, two, the 
process of exposure (low illuminance exposure and high illuminance exposure)-development and the 
process of exposure (low illuminance exposure or high illuminance exposure)-development-exposure 
(high illuminance exposure or low illuminance exposure)-development, can be considered, and in this 
invention, although it is possible in both of the processes, the process of the point of simplification of a 
process to the former is desirable. 

[0049] Moreover, the field of circular or a polygon is irregularly arranged by the 1st photo mask. By 
[ this ] the gross area of the field of circular or a polygon having turned into 40% or less of the gross 
area of a photo mask 20% or more, and having arranged the field of circular or a polygon irregularly 
Periodicity is lost to the concavo-convex pattern of the photopolymer formed on a substrate, and it 
becomes it is possible to prevent an optical interference phenomenon and possible to obtain the white 
scattered light which does not have coloring as a result. Moreover, since inclining in the specific 
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direction is lost, the scattered light from this concavo-convex side can also obtain the uniform 
scattered light. 

[0050] And whenever [ in this 1st photo mask / tilt-angle / of the concavo-convex configuration of the 
photopolymer formed on a substrate so that light can be efficiently used circular or by making the gross 
area of a polygonal field into 40% or less of the gross area of a photo mask 20% or more ] is controllable. 
[0051] If the gross area of a photo mask is specifically a gross area of a reflector and the field of the 
round shape in this 1st photo mask or a polygon is made 40% or more here When the polygonal field has 
been arranged at random, the fields of circular, the round shape which adjoins each other mutually, or a 
polygon overlap, and it becomes a big pattern, and the consistency of a pattern will fall as a whole, the 
ratio of a flat part will increase, and it will become a reflecting plate with much regular reflection. 
Moreover, if the field of the round shape in this 1st photo mask or a polygon is made 20% or less When 
the polygonal field has been arranged at random, spacing of the field of circular, the round shape which 
adjoins each other mutually, or a polygon separates and passes, the heat spacing of the heights of the 
configuration of a photopolymer, the heights or the crevice formed of development, and a crevice 
separates, and according to overheating — whom — between heights, heights, or crevices, a flat part 
will remain and it will sometimes become a reflecting plate with much regular reflection. From such a 
point, the gross area of the field of the circle configuration in the 1st photo mask was made into 40% or 
less of the gross area of a photo mask 20% or more by this invention. 

[0052] In addition, the scattered light without the property [ become circularly possible to arrange a 
sufficient number of concavo-convex patterns to 1 picture element of a liquid crystal display by making 
center-of-gravity spacing of the field which adjoins each other in a polygonal field arrange irregularly 
within the limits of 5 micrometers or more 50 micrometers or less, and ] difference between picture 
elements arranged by the 1st photo mask can be obtained. 

[0053] Here, if it arranges so that th£ field of circular or a polygon may not be piled up, it will become a 
flat part, without [ adjacent ] center-of-gravity spacing resolving a pattern 5 micrometers or less, and 
will become a reflecting plate with much regular reflection from the limit of resolution of a stepper, 
moreover, generally in a liquid crystal display, from one picture element size being or less about 
100micrometerx300micrometer In order to obtain uniform dispersion nature and to allot about ten or 
more heights or crevices to one picture element If it is necessary to set center-of-gravity spacing to 
about 50 micrometers or less and center-of-gravity spacing is made larger than 50 micrometers, since 
spacing of the field of a circle configuration is large, the ratio of a flat part will become large and will 
become a reflecting plate with much regular reflection. It arranged irregularly so that center-of-gravity 
spacing of the field of the round shape which was arranged by the 1st photo mask in this invention and 
which adjoins each other in the field of circular or a polygon, or a polygon might consist of such a point 
within the limits of 5 micrometers or more 50 micrometers or less. 
[0054] 

[Embodiment of the Invention] (Gestalt 1 of operation) The liquid crystal display of the reflective mold in 
the gestalt 1 of operation of this invention is hereafter explained based on a drawing. Drawing 1 is the 
top view having shown the reflective substrate in the liquid crystal display of the reflective mold in the 
gestalt of this operation, drawing 2 is the sectional view of the reflective substrate shown in drawing 1 , 
and drawing 3 is the sectional view having shown the flow of the production process. 
[0055] As shown in drawing 1 and drawing 2 , a reflector 10 is formed in the reflective substrate 23 used 
for the liquid crystal display of the reflective mold in the gestalt of this operation, and the front face has 
in it the shape of smooth irregularity which consists of the crevice or heights 33 of a circle configuration. 
And it has composition which formed the amorphous silicon transistor as a component 24 for liquid 
crystal actuation on the glass substrate 1. This component 24 for liquid crystal actuation consists of Ta 
as a gate electrode 2 on a glass substrate 1, SiNx as a gate insulating layer 3, a-Si as a semi-conductor 
layer 4, n mold a-Si as a n-type-semiconductor layer 5, Ti as a source electrode 7, Ti as a drain 
electrode 8, etc. 
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[0056] Moreover, the signal input terminal section 27 for inputting a signal into a gate bus Irne and a 
source bus line is constituted by two-layer [ with the terminal area connection polar zone 26 which 
consists of a terminal area electrode 2 which consists of Ta by which patterning is carried out to a gate 
bus line, a gate electrode, and coincidence, and ITO ]. 

[0057] Here, the production process of the reflective substrate 23 of the reflective mold liquid crystal 
display in the gestalt of this operation is explained based on drawing 3 . In addition, a pixel field is shown 
in left-hand side among drawing, and the signal input terminal section field is shown in right-hand side. 
[0058] First, as shown in drawing 3 (a), the photopolymer 9 (800: product name: OFPR- Tokyo 
adaptation make) of a positive type is applied to the thickness of 1-5 micrometers on a glass substrate 
1. In the gestalt of this operation, it applied by the thickness of 3 micrometers. 

[0059] Next, as were shown in drawing 4 , and the area of the protection-from-light section 17 showed 
drawing 3 (b) using the 1st photo mask 19 which is 40% or less 20% or more as a field of a circle 
configuration, it exposed with the low illuminance to homogeneity. Although the light exposure at this 
time had desirable 20mj-100mj, with the gestalt of this operation, it exposed with the light exposure of 
40mj. In addition, circular or main spacing of the protection-from-light section 17 which the polygonal 
protection-from-light section 1 7 adjoins used 5 micrometers or more 50 micrometers or less of things 
of the 1 st photo mask 1 9 at this time arranged at random so that it may be preferably set to 1 0 
micrometers - 20 micrometers. 

[0060] Next, as were shown in drawing 5 , and the transparency section 18 corresponding to the contact 
hole section 30 was shown in drawing 3 (c) using the 2nd photo mask 20 which carried out opening, the 
contact hole section was exposed with the high illuminance to homogeneity. In addition, the 2nd photo 
mask 20 at this time is the structure which serves as the transparency section also about the signal 
input terminal section 27, and was exposed with the high illuminance also about the terminal area 27 to 
exposure and coincidence of a contact hole. Although the light exposure at this time had desirable 
160mj-500mj, with the gestalt of this operation, it exposed with the light exposure of 240mj. 
[0061] Next, by developing negatives by TMAH (tetramethylammonium hydroxide) by TOKYO OHKA 
KOGYO CO., LTD. which is a developer, as shown in drawing 3 (d) While the resin of the high illuminance 
exposure part (contact hole section and signal input terminal section) mentioned above was removed 
thoroughly, the residual membrane of the resin of a low illuminance exposure part was carried out about 
40% to early thickness, and the resin of an unexposed part changed into the condition of having carried 
out the residual membrane about 80% to early thickness. 

[0062] next, the thing for which heat-treatment for 60 minutes is performed at 200 degrees C as shown 
in drawing 3 (e) — heat — whom — the resin in the condition that it mentioned above according to the 
phenomenon deformed, and it became a smooth concavo-convex configuration. 

[0063] Next, as shown in drawing 3 (f), aluminum thin film was formed by the sputtering method as a 
reflector 10 on the substrate 1 at the thickness of 2000A, and as shown in drawing 3 (g) - (k), patterning 
was performed so that one reflector 10 might correspond to one transistor. 

[0064] Patterning of aluminum thin film which specifically serves as a reflector 10 by performing the 
process of development, etching, and exfoliation as are shown in drawing 3 (g), and a photoresist 28 is 
applied and it is shown in drawing 3 (h), and the NUKI section and the signal input terminal section 27 for 
dissociating for every pixel electrode are exposed and it is shown in drawing 3 (i) - (k) was performed. 
[0065] According to the above processes, the reflector 10 which has the smooth and high-density 
concavo-convex section was formed. The flat part is decreasing and such a reflective substrate 23 can 
realize an ideal reflection property with few regular-reflection components. Moreover, it is possible to 
reduce the count of the photograph process of a photopolymer, and reduction of cost required for 
manufacture of a reflecting plate is also possible. 

[0066] Finally, by the same approach as the conventional technique, lamination and liquid crystal were 
poured in for the reflective substrate 23 and the light filter substrate which supports a transparent 
electrode through the spacer, the phase contrast plate and the polarizing plate were stuck on the light 
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filter substrate, and the liquid crystal display of the reflective mold in the gestalt of this operation was 
completed. 

[0067] (Gestalt 2 of operation) The liquid crystal display of the reflective mold in the gestalt 2 of 
operation of this invention is hereafter explained based on a drawing. In addition, although the reflective 
substrate which constitutes the liquid crystal display of the reflective mold in the gestalt of this 
operation is the same as the reflective substrate shown in drawing 1 , since the manufacture 
approaches differ, it is explained below using the sectional view shown in drawing 6 . 
[0068] Drawing 6 is the sectional view having shown the production process of the reflective substrate 
used for the liquid crystal display of the reflective mold in the gestalt of this operation, shows a pixel 
field among drawing to left-hand side, and shows the signal input terminal section field to right-hand 
side. 

[0069] First, as shown in drawing 6 (a), the photopolymer 9 (800: product name: OFPR- Tokyo 
adaptation make) of a positive type is applied to the thickness of 1-5 micrometers on a glass substrate 
1. In the gestalt of this operation, it applied by the thickness of 3 micrometers. 

[0070] Next, as shown in drawing 7 , the protection-fronrHight section 17, the transparency section 18, 
and the transflective section 29 were intermingled, and as the area of the protection-fronrHight section 
17 showed drawing 6 (b) using the 20% or more photo mask 35 it is [ photo mask ] 40% or less as a field 
of a circle configuration, it exposed with the high illuminance to homogeneity. Although the light 
exposure at this time had desirable 160mj-500mj, with the gestalt of this operation, it exposed with the 
light exposure of 240mj. In addition, the area of the polygonal protection-from-light section 1 7 was 30%, 
main spacing of the adjacent protection-from-light section 1 7 is arranged at random so that 5 
micrometers or more 50 micrometers or less may turn into 10 micrometers - 20 micrometers preferably, 
and in the field corresponding to a contact hole 30, the transflective section [ as / whose light 
transmittance is 17% of the transparency section ] 29 used for the transparency section 18 and the 
other field that the photo mask at this time is circular, or the thing arranged, respectively. Moreover, 
although not illustrated, about fields other than a viewing area, it has structure made into the 
transparency field. 

[0071] heat-treating, as a subsequent process is the same as the gestalt 1 of operation mentioned 
above, negatives are developed as shown in drawing 6 (c), and shown in drawing 6 (d) — heat — whom - 
- the smooth concavo-convex configuration was formed according to the phenomenon. 
[0072] And as shown in drawing 6 (e), aluminum thin film was formed as a reflector 10 on the substrate 
1, and as shown in drawing 6 (f) - Q), patterning was performed so that one reflector 10 might 
correspond to one transistor. 

[0073] According to the above processes, the reflector 10 which has the smooth and high-density 
concavo-convex section was formed. The flat part is decreasing and such a reflective substrate 23 can 
realize an ideal reflection property with few regular-reflection components. Moreover, it is possible to 
reduce the count of the photograph process of a photopolymer, and reduction of cost required for 
manufacture of a reflecting plate is also possible. 

[0074] Finally, by the same approach as the conventional technique, lamination and liquid crystal were 
poured in for the refliective substrate 23 and the light filter substrate which supports a transparent 
electrode through the spacer, the phase contrast plate and the polarizing plate were stuck on the light 
filter substrate, and the liquid crystal display of the reflective mold in the gestalt of this operation was 
completed. 

[0075] In addition, although the reflector which has smooth and high-density reflective irregularity is 
formed like the gestalt 1 of operation mentioned above in the liquid crystal display of the reflective mold 
in the gestalt of this operation, by using the photo mask which has the transflective section in the 
photograph process of a photopolymer, it is possible to reduce the count of exposure further, and it is 
possible to reduce cost required for manufacture of a reflective substrate. 

[0076] (Gestalt 3 of operation) The liquid crystal display of the reflective mold in the gestalt 3 of 
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operation of this invention is hereafter explained based on a drawing. In addition, although the reflective 
substrate which constitutes the liquid crystal display of the reflective mold in the gestalt of this 
operation is the same as the reflective substrate shown in drawing 1 , since the manufacture 
approaches differ, it is explained below using the sectional view shown in drawing 8 . 
[0077] Drawing 8 is the sectional view having shown the production process of the reflective substrate 
used for the liquid crystal display of the reflective mold in the gestalt of this operation, shows a pixel 
field among drawing to left-hand side, and shows the signal input terminal section field to right-hand 
side. 

[0078] First, as shown in drawing 8 (a), the photopolymer 9 (800: product name: OFPR- Tokyo 
adaptation make) of a positive type is applied to the thickness of 1-5 micrometers on a glass substrate 
1. In the gestalt of this operation, it applied by the thickness of 3 micrometers. 

[0079] Next, as were shown in drawing 4 , and the area of the protection-fronrHight section 1 7 showed 
drawing 8 (b) using the 1st photo mask 19 which is 40% or less 20% or more as a field of a circle 
configuration, it exposed with the low illuminance to homogeneity. Although the light exposure at this 
time had desirable 20mj-100mj, with the gestalt of this operation, it exposed with the light exposure of 
40mj. In addition, circular or main spacing of the protection-from-light section 1 7 which the polygonal 
protection-from-light section 17 adjoins used 5 micrometers or more 50 micrometers or less of things 
of the 1st photo mask 19 at this time arranged at random so that it may be preferably set to 10 
micrometers - 20 micrometers. 

[0080] Next, as were shown in drawing 5 , and the transparency section 18 corresponding to the contact 
hole section 30 was shown in drawing 8 (c) using the 2nd photo mask 20 which carried out opening, it 
exposed with the same light exposure of 40mj(s) as the 1st exposure process which mentioned the 
contact hole section above. 

[0081] Next, by developing negatives by TMAH (tetramethylammonium hydroxide) by TOKYO OHKA 
KOGYO CO., LTD. which is a developer, as shown in drawing 8 (d) While carrying out the residual 
membrane of the resin of the part (contact hole section and signal input terminal section) exposed twice 
about 2% (0.06 micrometers) The residual membrane of the resin of the part exposed once was carried 
out about 40% to early thickness, and the resin of the unexposed section changed into the condition of 
having carried out the residual membrane about 80% to early thickness. 

[0082] next, the thing for which heat-treatment for 60 minutes is performed at 200 degrees C as shown 
in drawing 8 (e) — heat — whom — the resin in the condition that it mentioned above according to the 
phenomenon deformed, and it became a smooth concavo-convex configuration. 

[0083] Next, as shown in drawing 8 (f), when the substrate was exposed into the oxygen plasma ambient 
atmosphere for 5 minutes in the dry etching system, the maximum front face of a photopolymer was 
etched, 0.1 -micrometer film decrease was carried out at the whole, and the resin of the contact hole 
section and the signal input terminal section was removed thoroughly. In addition, about this process, 
although it went to accumulate, in the case in which about 2% of photopolymer carried out the residual 
membrane to the contact hole section where resin is thoroughly removed after development, it is 
unnecessary. 

[0084] The subsequent process was the same as the gestalten 1 and 2 of operation mentioned above, 
and aluminum thin film was formed as a reflector 10 on the substrate 1, and as shown in drawing 8 (g), 
as shown in drawing 8 (h) - (I), patterning was performed so that one reflector 10 might correspond to 
one transistor. 

[0085] According to the above processes, the reflector 10 which has the smooth and high-density 
concavo-convex section was formed. The flat part is decreasing and such a reflective substrate 23 can 
realize an ideal reflection property with few regular-reflection components. Moreover, it is possible to 
reduce the count of the photograph process of a photopolymer, and reduction of cost required for 
manufacture of a reflecting plate is also possible. 

[0086] Finally, by the same approach as the conventional technique, lamination and liquid crystal were 
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poured in for the reflective substrate 23 and the light filter substrate which supports a transparent 
electrode through the spacer, the phase contrast plate and the polarizing plate were stuck on the light 
filter substrate, and the liquid crystal display of the reflective mold in the gestalt of this operation was 
completed. 

[0087] In addition, although the reflector which has smooth and high-density reflective irregularity is 
formed like the gestalt 1 of operation mentioned above in the liquid crystal display of the reflective mold 
in the gestalt of this operation, it is possible by making equal the 1st time and 2nd light exposure in the 
photograph process of a photopolymer for the throughput of equipment to improve and to reduce cost 
required for manufacture of a reflective substrate. 

[0088] (Gestalt 4 of operation) The liquid crystal display of the mold both for transparency reflective in 
the gestalt 4 of operation of this invention is hereafter explained based on a drawing. Drawing 9 is the 
top view having shown the substrate in the liquid crystal display of the mold both for transparency 
reflective in the gestalt of this operation, drawing 1 0 is the sectional view of the substrate shown in 
drawing 9 , and drawing 1 1 is the sectional view having shown the flow of the production process. 
[0089] As shown in drawing 9 and drawing 10 , one pixel electrode formed on the substrate 23 is divided 
into the substrate 23 used for the liquid crystal display of the mold both for transparency reflective in 
the gestalt of this operation to the reflective field in which a reflector 10 is formed, and the 
transparency field 31 in which a transparent electrode is formed. And the front face of this reflector 10 
has the shape of smooth irregularity which consists of the crevice or heights of a circle configuration as 
well as the gestalten 1-3 of operation. 

[0090] According to such structure, with the liquid crystal display of a transparency mold, if it is a 
strong ambient light to the extent that it grows dim, it can be used as a liquid crystal display of a 
reflective mold, and if it seems that a display cannot be in sight easily with the liquid crystal display of a 
reflective mold due to a gloomy environment on the other hand, a back light can be turned on and it can 
be used as a liquid crystal display of a transparency mold. 

[0091] The liquid crystal display of the mold both for transparency reflective in the gestalt of such this 
operation has composition which formed the amorphous silicon transistor as a component 24 for liquid 
crystal actuation on the glass substrate 1, as shown in drawing 9 and drawing 10 . This component 24 
for liquid crystal actuation consists of Ta as a gate electrode 2 on a glass substrate 1, SiNx as a gate 
insulating layer 3, a-Si as a semi-conductor layer 4, n mold a-Si as a n-type-semiconductor layer 5, a 
source electrode 7 that consists of ITO, a drain electrode 8, a Ta layer 32 which carries out a laminating 
to it. In addition, ITO of this drain electrode 8 forms the transparent electrode 32 which extends even to 
a pixel field and is constituted by the transparency field. 

[0092] Moreover, about the signal input terminal section 27 for inputting a signal into a gate bus line and 
a source bus line, although not illustrated with the gestalt of this operation, it is the same as that of the 
gestalten 1-3 of operation mentioned above. 

[0093] Here, the production process of the substrate 23 of the liquid crystal display of the mold both for 
transparency reflective in the gestalt of this operation is explained based on drawing 1111 . 
[0094] First, as shown in drawing 1 1 (a), the photopolymer 9 (800: product name: OFPR- Tokyo 
adaptation make) of a positive type is applied to the thickness of 1-5 micrometers on a glass substrate 
1. In the gestalt of this operation, it applied by the thickness of 3 micrometers. 

[0095] Next, as were shown in drawing 4 , and the area of the protection-fronrHight section 1 7 showed 
drawing 1 1 (b) using the 1st photo mask 19 which is 40% or less 20% or more as a field of a circle 
configuration, it exposed with the low illuminance to homogeneity. Although the light exposure at this 
time had desirable 20mj-100mj, with the gestalt of this operation, area of the protection-fronrHight 
section 17 was exposed with the light exposure of 40mj(s) using the 1st photo mask 19 which is 30%. In 
addition, circular or main spacing of the protection-frorrHight section 1 7 which the polygonal 
protection-frorrHight section 17 adjoins used 5 micrometers or more 50 micrometers or less of things 
of the 1st photo mask 19 at this time arranged at random so that it may be preferably set to 10 
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micrometers - 20 micrometers. 

[0096] Next, as were shown in drawing 12 , and the contact hole section 30 and the transparency 
section 18 corresponding to the transparency field 31 were shown in drawing 1 1 (c) using the 2nd photo 
mask 34 which carried out opening, the contact hole section 30 and the transparency field 31 were 
exposed with the high illuminance to homogeneity. In addition, the 2nd photo mask at this time is the 
structure which serves as the transparency section also about the signal input terminal section, and was 
exposed with the high illuminance also about the terminal area 27 to exposure and coincidence of a 
contact hole and a transparency field. Although the light exposure at this time had desirable 160mj- 
500mj, with the gestalt of this operation, it exposed with the light exposure of 240mj. 
[0097] Next, by developing negatives by TMAH (tetramethylammonium hydroxide) by TOKYO OHKA 
KOGYO CO., LTD. which is a developer, as shown in drawing 1 1 (d) While the resin of the exposure part 
(the contact hole section, a transparency field, signal input terminal section) mentioned above was 
removed thoroughly, the residual membrane of the resin of a low illuminance exposure part was carried 
out about 40% to early thickness, and the resin of an unexposed part changed into the condition of 
having carried out the residual membrane about 80% to early thickness. 

[0098] next, the thing for which heat-treatment for 60 minutes is performed at 200 degrees C as shown 
in drawing 1 1 (e) — heat — whom — the resin in the condition that it mentioned above according to 
the phenomenon deformed, and it became a smooth concavo-convex configuration. 
[0099] The subsequent process was the same as the gestalten 1-3 of operation mentioned above, and 
aluminum thin film was formed as a reflector 10 on the substrate 1, and as shown in drawing 1 1 (f), 
patterning was performed so that one reflector 10 might correspond to one transistor. 
[0100] The substrate which has the transparency field which consists of a reflective field which consists 
of a reflector 10 which has the smooth and high-density concavo-convex section according to the 
above processes, and a transparent electrode was formed. The flat part is decreasing and the reflector 
in such a substrate can realize an ideal reflection property with few regular-reflection components. 
Moreover, it is possible to reduce the count of the photograph process of a photopolymer, and reduction 
of cost required for manufacture of a reflecting plate is also possible. 

[0101] Finally, by the same approach as the conventional technique, lamination and liquid crystal were 
poured in for the substrate 23 and the light filter substrate which supports a transparent electrode 
through the spacer, the phase contrast plate and the polarizing plate were stuck on the light filter 
substrate, and the liquid crystal display of the mold both for transparency reflective in the gestalt of this 
operation was completed. 
[0102] 

[Effect of the Invention] According to this invention, it is possible to be able to form a smooth and high- 
density concavo-convex configuration, to decrease a flat part, and to produce few ideal reflective means 
of a regular-reflection component by exposing by dividing in area and changing the integral value of light 
exposure to the photopolymer of one layer applied on the substrate. Therefore, it is possible to reduce 
the count of a photograph process of a photopolymer and to aim at the cutback of cost required for 
manufacture. 

[0103] In addition, while the dissolution tends to advance from a front face, and maintaining [ in case a 
photo mask performs low illuminance exposure by using the photopolymer of a positive type in this 
invention ] adhesion with a substrate like this invention when the amount of film decreases needs to be 
controlled when dissolving the reaction section by development since a reaction advances from the 
front face of a photopolymer, it is possible to perform the control easily. 
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♦ NOTICES* • . 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the top view of the reflective substrate used for the liquid crystal display of the 
reflective mold in the gestalt of operation of this invention. 

[Drawing 2] Drawing 2 is the sectional view of the reflective substrate used for the liquid crystal display 
of the reflective mold in the gestalt of operation of this invention. 

[Drawing 3] Drawing 3 (a) - (k) is the sectional view having shown the production process of the 
reflective substrate used for the liquid crystal display of the reflective mold in the gestalt of operation of 
this invention. 

[Drawing 4] Drawing 4 is the outline top view having shown the pattern of the transparency field of the 

1st photo mask and protection-from-light field in the gestalt of operation of this invention. 

[Drawing 5] Drawing 5 is the outline top view having shown the pattern of the transparency field of the 

2nd photo mask and protection-from-light field in the gestalt of operation of this invention. 

[Drawing 6] Drawing 6 (a) - 0) is the sectional view having shown the production process of the 

reflective substrate used for the liquid crystal display of the reflective mold in the gestalt of operation of 

this invention. 

[Drawing 7] Drawing 7 is the outline top view having shown the pattern of the photo mask in the gestalt 
of operation of this invention. 

[Drawing 8] Drawing 8 (a) - (I) is the sectional view having shown the production process of the 
reflective substrate used for the liquid crystal display of the reflective mold in the gestalt of operation of 
this invention. 

[Drawing 9] Drawing 9 is the top view of the reflective substrate used for the liquid crystal display of the 
mold both for transparency reflective in the gestalt of operation of this invention. 
[Drawing 1 0] Drawing 10 is the sectional view of the reflective substrate used for the liquid crystal 
display of the mold both for transparency reflective in the gestalt of operation of this invention. 
[Drawing 1 1] Drawing 1 1 (a) - (f) is the sectional view having shown the production process of the 
reflective substrate used for the liquid crystal display of the mold both for transparency reflective in the 
gestalt of operation of this invention. 

[Drawing j 2] Drawing 1 2 is the outline top view having shown the pattern of the transparency field of 
the 2nd photo mask and protection-from-light field in the gestalt of operation of this invention. 
[Drawing 1 3] Drawing 13 is the sectional view having shown the liquid crystal display of the reflective 
mold produced by the conventional manufacture approach. 

[Drawing 14] Drawing 14 (a) - (e) is the sectional view having shown the production process of the 

reflective substrate in the liquid crystal display of the conventional reflective mold. 

[Drawing 1 5] Drawing 15 is the outline top view having shown the pattern of the transparency field of 

the conventional photo mask, and a protection-from-light field. 

[Description of Notations] 

1 Glass Substrate 

2 Gate Line, Gate Electrode, Terminal Area Electrode of the Same Construction Material as Gate 
Electrode 



-15- 



3 Gate Dielectric Film 

4 Semi-conductor Layer 

5 N+ Layer 

6 Dirty Stopper 

7 Source Line, Source Electrode 

8 Drain Electrode 

9 Interlayer Insulation Film (Photopolymer) 

10 Reflector 

1 1 Liquid Crystal Layer 

1 2 ITO Electrode 

13 Light Filter 

1 4 Light Filter Side Glass Substrate 

1 5 Phase Contrast Plate 

16 Polarizing Plate 

1 7 Protection— from- Light Section 

18 Transparency Section 

19 1st Photo Mask 

20 2nd Photo Mask 

21 Photo Mask 

22 UV Light 

23 Reflective Substrate 

24 Component for Liquid Crystal Actuation 

25 Light Filter Substrate 

26 Terminal Area Connection Electrode 

27 Signal Input Terminal Section 

28 Photoresist 

29 Transflective Section 

30 Contact Hole 

31 Transparency Field 

32 Metal Layer 

33 Crevice or Heights 

34 2nd Photo Mask 

35 Photo Mask 
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HOiLTAiil^ML, io©h7>>?**K 
*fbTlt>©K*t*«l 0 J: 5 fc/t*-r:> 

[0 0 18] ±»bfc4i«HCB«anTt>*RWffl*ft 
S*3£Sf2> £il±©«fc5fcl8l;:<fcoTE»*«l 05: 



(3) 

4 

S»SEl/TH4fc». ¥ffi»©#^E*MS£fcoTb* 
3. d©J;p&¥®S$©#^RtttKT-te. ^©¥®ffi« 
C*tiTJtS*»b^Tb*5fc«>, iER»J«»©* 
i & *. ft**** Dii/uTbi^o £* *#*B 

[0 0 19] tot, ±SEbfc4iaKBB*$nT^*S 

io $icff-*Ft -£>*>©-?«&<, iestbTBgiia^tc^-3 

Tb£5„ 
[0 0 2 0] 

b«t 3 i:-r*»«] ±SEbfc«k'5fc#HI¥ 
9-9 0 4 2 6#a«fcM*SnfcEttffl*B3R*S« 
IdjtfrbT, 5tetti©#M¥6 - 7 5 2 3 8*t£:$glCte, S 

?fc&\z&mfcWihMtfL7n-tx&&mi,1Zlx.Simm& 

***t«*«n*anTfr»*. una. jB-ctf^sisat 

[0021] b^b^^e., :®J;5&^DtXTIi, 
•ttttHHB* 2 JMtaTHS myt\£®m<D7 
^h^PirX «fe*-«3fc-8HS-«HfiS) **2Ej&B 

[0 0 2 2] £6tC. #M¥9-9 0 4 2 6#&*KI» 

Jg€:<£fflbT*50. «toT«3ttt»li©7* h^DtX 

0-5^t^pI^«tfi-S : b©©, a>^^7 h*-;UgG©® 

^■pT(H]O^S©/h^^IER*f©#^RW«i:^:oTb 
[0 0 2 3] ^BWtt. ±5Ebfc«k3*:Si*S*Sa* 

wfittsWiiUTS «fc 5 frESMEHS^gB©©^* 
[0 0 2 4] 

Sit^stJ. *iiJi*4WEbT**fl)B«an*-#©* 
«©5-5©-#<B'J©g«±ic tt^rxcii^&oAitx 
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tsiet, i»iB«3tttt#ffiotisi««ic, ma-ran 

0«g«*Jl&Sirr*iHlCl!fli!!iS«WcU «JS3ttt» 
J»©*2«*£, R*l*«£HB»-r5»te*©«#flt 

m^nammm-raxmt, mmi)Qmmm'&<Dmyt&mm 
[0 0 2 5] c©£#. «n2«E3ttt«HB©*ne«k:tt 

(A. 

[0 0 2 6] Sfc, 'W(3-*©S*±©*^«*ICtt 

[0 0 2 7] fflE«fttt»B*«ftT*Igtt. 
3§$S5 tiiftgB t ¥jSi&S5 t £ #T « 7 * h V X £ $ ffl 

[0 0 2 8] KHE«5ttt»IB&«3t-r«xett. 
Sl©7*h77i?Sfflt>TlJl6t6Igt. SH2CD7 
* hV^^Sffl^T«3t-r 5ISt^*» Rfgl:fcJ; 
rj"SI2<z>7* h ^T^KiD. WBSSBl ^ 2 

M«t-tn*n»j«"r* c turn*. 

[0 0 2 9] £©£#, MESBl©?* hT^JSfflU 

tsiettt. •€-n^*nfi8tt-r?>7 l £»^iHiUT'$.-S)^t 

[0 0 3 0] £7c, f£$l ©7* bVT.i^ffl^TS 
©7* h77 i/ iffl ^Ti3tt§I@TB^- *0»BB 

[0031] sfc, nrexi ©7* hvx^ictt, rjbj 

tc, RR#%>L<tt*fc#©«*©l8ffi«H:. R7*h 
[0 0 3 2] wiemi©7* h y-X^(Cl2?iJ$n 

[0 0 3 3] «Tfc. *56W©iaiSa*ga©S!it*S 
[0 0 34] *3B9!l;:«kntf. S«±tC^tJL7c!i7 l ctt 



(4) 

[0 0 3 5] T&fc-fe. Hft^J&fi^tCte. jS^ttWJfi 
[0 0 3 6] ^dT, gftlSTtt. 7^-h-77.^(C=k 

n*ct left: «. 
[0 0 3 7] fc*s, «ftttttlfi*JiW»llMt£LT«Ufl 

20 aS:«jfi-r4Ci:**T?#«. fit, a!Jttt«IB©SB 1 
«*CR»«ISMT5 1 1 "b C. ZtDKMnfaZ® 

30 [0 0 3 8] «3tt1t»J|g*JBWI6il»KtUT^ffl 

[o o 3 93 sfc. aafflije3ta5t*j83iaiJt&*-r 
* * ©*3fc«B* «t ^jsaes c** jg-r * *« 1 «* 

40 #7?**. 

[0040] ssi ©7* b-vxz&m^-cmftt 

mi*J:rj:^2©7* h-77.7lcJ:0, gift 
[0 0 4 1 ] d©<h£. Sfl 1 ©7* Hv^^^ffllifeg 

>t<h^2©7* h^***m»fc**fc*-*n-£npii; 
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[0 0 4 2] fjfc. mi ©7* H7^i7€fflUT8jtt 

v x £ m ^ t @7tt s ig t o ffi msttt m% 

tiftSCi^TfS. ft*. .ClClT^-piSflSKS^ 

9K*#S«0X£ft*«fc3fta^*£jSUT*9. * 
7c. ffiJH««Jtttt, JJ?S?S!©*3tttt»IBfc*t»T»iB 

ictf fon-r, s«aojs«**<s«i«i©«jso o % * o 

^Cf<50 ffSKIi 1 0 XfiJUb 5 0 %*«55£: 

[0 0 4 3] H('Pb<«, *«±(C^fi£$n7c^v^ 

[0 0 4 4] £7c. £«±K»tfSnfcJl*S>3!©iSS3l|£tt 

#B*Snfctt»£ftO, ^(D^IgTM^n^R 
»tttTFTKK>tiiOS««^iLTH 

[0 0 4 5] ^0±5l:, iJI©#5>ffl©*JI£te*MBlc 

L. ¥ffi^#©ft^»i^Lfci«£gT*fc £frft[H]£b 
[0 0 4 6] S&K, £(DioS»&3«©i*e>rt»fcD£li»]i® 

tfoj^tft*. 

[0 0 4 7] ft*, #5gBJT«:. ffiJBS©*ttIgfci« 
2©m7 l 6I8<i:©)ii^. ±j£b7ct>©<ttej£©|iItf : T" 
[0 0 4 8] attlSa^Stttlg^O^n-tT. 



(5) 

<? 

[0 0 4 9] 3;7c. Ilffl7;t h^X^KteR^fcLX 
%JW±4 0%RTiftoTi50. R»&K«£fc}B© 

^a6o«a3t*#*ct*«pj«itft*. £©P3 

[0 0 5 0] ^UT, ^©^1 ©7* hTXi7(C*tt-g) 
B«©2 0K£U:4 0X£ilT4:bTt»«CtlCJ:D, ft 

[0 0 5 1 ] 7* hTX^©^ffitti:«, Ute 

hV*^C*tt5R^&L< tt#.ftJ£©SI«5:4 0 %K 

«***ft'0^oT*t»ft/13'->4:ftoTb*lr^ 
tLT/1^->©^«^T^oTUS^¥S^©it*^ 
it*PbTiE£W©#^KW«tftcTb* 5. 3:7c. d 

i££2 OXJ^TlCTSi. RJ^fc L < tt#:fc^©f!g«£ 

RW©*l»R4t«tftoTU*5. ^©.tSft^S. 
**WTttSBl©7* hV7>^^*lt-5R^©«l«© 
^®tt^7* hV7>i7©^S«©2 0 X£t±4 OX^T 

[0 0 5 2] ft*, Sgl©"7* NVX^fcBfllSftfcR 

t> b < \*£ftw<Dmmz te^xmo-Sz) m^m^m 

ffi&5 ^mPi±5 0 ym^T©f6H^TT«MiJICiB?iJ$ 

40 ^WGadV^-^ESTS C tA^Rl^iift D. tS^Rm 

[0 0 5 3] Z.ZX\ MO^RJBfcl^tt^AJBOSI 
«*a*aft^«t5fcE«-r*t, 7vT-<y/^©»^^EE# 

S»tft-3TiESit©#^SW1gtft-3TU*5. * 

Ail0 0(imx 3 0 0 /img^m5It^e), 

-ft*att*#*fc«)C i o©^^tc i o<isaw±© 

so uraHTtf5M*«»t). AfrPDHie 5 0 « mi OX 
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[0 0 5 4] 

mwommnrnmi mm^mmi) stf, *f89i© 
mmomrn 1 \z#tt%KMm<Dmikm*mw\z^T. 

&S»^©& B B B ^f£MK:fctt3£t««£^Lrc¥ffi 

mT'$>v, i2it 0 1 iz7jiLrzKumm<Dmmmx'$> 

0. ^-©S3jfiIg©7D-Sr^Lfc»rB^T3b 
[0 0 5 5] 0 1 tfEl 2 fC^T *mi&<DM 

2 3i;tt, KMmm 1 o^issn. *-©«ffiHP3«M* 

©G3*S&ttib»3 3a>&fc*»sa»fclHi£!ittS#LT 

UT7 ; &;P7TX->'Ja>h^>v s X5'S:}gJ5S;Lfe«fiE 20 
t&TjT^S. 2 411 UyX&IR 

l±©y-MS2tLTOTa, y- Mft*Ji 3 t L 
TfflSiNx, ¥##H4tlt©a-S i, nS!¥3$ 
fti5tlT©nia-Si, V-Xll7tlTOT 

1, HH>tI 8 tUTOT i fcciffr'Sflfjife^ftT^ 

[0 0 5 6] y— h/u^-f >is«t7jty— t.;n*x 

[0 0 5 7] *H*©»J8fc*^«KWa!«ft 
^*eS©RW*«2 3©«ifiIg£"3HT, 0 3£K 

(ci«^-r^ 0 /ct*, 0*, &m\z\tmmmm^v. t> 

[0 0 5 8] 03 (a) lC^-rJ:eitC, ^7X1 

«l±JC#^S!©!B3ttt»Ii9 (SS«:OFPR-8 
0 0 : JK&JfrflsS) £ 1 ~5 jtxm©JP£II^:?rrS. * 
3lJ5S©^§lTte, 3 /irafflJiSTa*L&. 

[0 0 5 9] B4K*TJ:3K:, «»«©«*£ 40 

UTitTtSBl 7©B»J&«2 0%^±4 0%KTT$5S 
1©7* h77i?19S:ffl^T, 0 3 (b) !:^tJ:5 

2 0mj~10 0mj»SLt ( ^s > *Iffi©ilT 
(J> 4 0m j ©SftSfC^Dgft^fToTi. fcii. £© 
i#©^l©7^ 1 9©RJ£*>L< te#£j£© 

iSftSBl 7«. SSO^PiiTtgKl 7©4>'kMK8**5 urn 
«±5 OwmaT. £?i;L<«l 0/tm~2 OdmiS 

[0 0 6 0] JfclC, 05lr^-rj;5IC, hjft- 50 



V772 05:fflHT 1 03 (c) ICgVf «fc 5 fc, n >^ 

©t*©«2©7* hVX^7 2 Ott. «<IAa»?»2 
7Kt3^T*>Sffi»i:fcS«fc3fc*jST»D. n>^;7 
h*-;P©*3fcd:HII*fc:*f»2 7\Z-3^T&mm&T" 
Myt&'tT-oft. ^©ttffll7tiai6 0mj~5 0 0 
mj^ilW *MM<DMW;T~\t. 2 4 0mjffll 

xm\z£omyt&ft-otz. 

[0 0 6 1 ] WZ, 03 (d) \Ztt:T£o\Z. S«*T? 

(HO B©TMAH (Th7*7)l7 
^n^AA-f h'otf+lM' K) \Z&<om®.&'tTOZ.£ 

fcAtfrn^AassM) ©«jg(i^^ic»*$n^<tct 

t>JC, ig!^S87 , 6gU^©MSg«iS!]«©)»/p{c»LT^4 
0XJ5RU **Jta5»©»IBtt«]»!©IRJPfc** 
UT»8 0%SI^L7 v cttffl$£&o7c„ 
[0 0 6 2] 0 3 (e) tC^-T<tp(^ 2 0 0"C 

T6 0 »W©JOjRfflaS:ff "5 C t D , ^fftlS^tC 
J: o T±i£ Lfc <fc 3 fcttffi©»IIB#*» U » & a>fcG0 

[0 0 6 3] ifetc. 03 ( f ) tr^Ti 5 Jr. £« i ± 
tcHttSSl OtLTA 1 iH^/^^iJ >y*£fc<£ 
■3T2 0 0 0A©ll$l;Ml, 03 (g) ~ (k) \z 
m-T£o\Z, in<DYy>i/7.5'\znhXl-D<DKMm 
Si 0^*t^-TSJ:eifc;^-->y^fTo7£c 

[0 0 6 4] 03 (g) (C^T<t5tC, V 

*H/i?XH2 8*l#U 0 3 (h) tC^-Tct^tC, 

2 7 SflftU 03 ( i ) ~ (k) \Zi*t&o\Z, m 

m. xy^>y, m^xm^ffoztiz^-oxKmm 
m i o tuz>A i im<»rt9-->>f*:n-Dit. 

[0 0 6 5] a±©«t5ftIgt:J:!3. »&36»T?»«fie 
Sltat2 3[l ¥ffi«!&**<J>LT*SD, IEK!Wfi£#© 

x h©<gasfepjflgif«toTiJS. 

[0 0 6 6] fE#8*iH«fc#8:T?, 

7 - 7 a )v& -mmziiL^mm. t t •*« d ^ttx 
[oo6 7] (£tt©jgfig2) jkt, *mmnmo>B 

»2fC*J*t*RWS©*ft«*S*ICt3tiT, 0ffilC* 
^t>TRI!t6. «t*. *^i£©^SI{C*5tt^SW^© 
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06 \z7fsLtzmmm&m^TUT\zmwTz>. 
[0068] i6d *nM<DBm\zm-tz>fcMM<Dm 

litsD. 0<p, tzmizitm^mmz^v* &m\ziz 

[0 0 6 9] Jf, 0 6 (a) \Z^T<i.o\Z, #7*S 
*l±t#^a»©fl!3tett»liB9 (SS«:OFPR-8 

oo : -fcMmfcm & i~5 umomzizmifi-rz. * 

[0 0 7 0] #JC, 17l;itJ;pl:, J&tffil 7 io 

Tjt^gPl 7(D®ffl*«2 0 %£Lh4 0 %JKTT»S7* 
3 5£fflHT, 116 (b) (C*-r«fcotc:, 

nmmm-emyt&n-Dtz. ~©<t£©S7t*«i q om 

j ~5 0 Om j ft*Jff£Lb>#t. *^JfiO»S8Ttt, 2 4 
Om j CDS7 , ea(Cj;DS7 , d?rfToito ft*. -©££© 
7* hVX^©R^fcb<«^ftl*©i&7tSI$l 7 0i« 
tt3 OXT. B0^5iS3tWl 7 ©* 4>F B lRa# 5 MmJW 
±5 0 £imJ£i,T. ffSKftl 0 )im~2 0 umiftS 

-)i3 oizmfc-?z>mmz\tm)®ffii 8, -s-n^©® 

libTU&H*i, ^^^-©M^fC^t^Ttejgjl 
ffi«<hLfc«tig<hftoT^2>. 

[0 0 7 1 ] ^©^©Igfa. ±i£ Lfc2S!fi©»tt 1 £ 
B*T, 0 6 (c) K^fJ:5lcS«*ff^, 0 6 

(d) (C^TJ:5(CJ!i0^a?:fT^ ~<hfCJ;0. j»«n 

[0 0 7 2] -t-LT. 06 (e) ICtjVT «fc 3 K. S« 1 so 
±KEftr«ffil OiLTA 1 »Bt£JgjSU 0 6 (f) 

~ (j) ic^-Tck^ic, n©f7>yX^l;WLti 

[0073] et±©j;5fexeK«j;o. »&*»TK«ae 
&03fiiffl**rr*si*««i o*»figbfc. n©J:5ft 

[0074] asc. sua 

[0 0 7 5] ft*. *£JI!^&ffii::£tt*KAi3!<z>ttA 



[0076] {mmowmz) &,r, *mw<omm<DM 
m 3 iz&tfzKmmvwiik^mmiz^T. mmzm 
■^tkwt*. ft*. *f£m<DMm\z&nzRMm<D 

[0 0 7 7 ] H8lt *IMBO»ffiK:felt«RWS!0* 

[0 0 7 8 ] £"f. 08 (a) (C^-Tct-pfC, ^7X1 
« r±C#5?a!©at3ttt»li 9 («p D n£ : O F P R - 8 

0 0 : 5:l~5wm0)|$l:Mt5. 

[0 0 7 9] 0 4(C*-T<l;^(C, n»«©«*t 
LTjSftWl 7©S«d*2 0 XH±4 0 XJETFT?*** 

1 ©7* NTT.^ 1 9 Srfflt^T. 08 (b) tC^T «fc 5 
fC. *S-K«HWT«3tftffo&. £©£#©«3tt*tt 

2 0 m j ~ 1 0 0 m j tfffl L *HJE© J£<iT 
H 4 Om j ©S^MlC^OSTt^ff ofc. ft*. Z.(D 
£i*©!f§l ©7* h 77? 1 9©R7&fcU<«#£|Jg© 
ifittg&l 7(i. »»}£3flBte»l 7©«t».tMHi!0«5um 
JW±5 0 ymJWT> L<tel 0 Mm- 2 OjtmtS 

[0 0 8 0] 0 5iC^-fJ:5tC, 3>^i7h^- 

;^3 0 53gj®g& 1 8 *BBPUfcSS2©7* h 

VX£2 0£ffl(^T. 0 8 (c) (C^-ri^tC. a>37 
7 h &-)v®z±mvfzm 1 ©@t£ IS t ID i; 4 0 m j 

[0 0 8 1] 0 8 (d) KTnTcfcpK, fHfei&T 

fcSJllSafcfclSI (*) 83©TMAH {^hy^^JlT 
>^-^AJ\-( ^n-t^-f K) \z£Q : mmz'noz.t 

A^SS^F*) ©»Ktt» 2%(0. 06/im)S 

©)«J¥tcMbT^4 0X»ilU. *^7tHE©«Jji 

[0 0 8 2] 08 ( e ) IC^fi -5 2 0 0 "C 

t 6 o ttmvm&Mmzfr? Z. t\z J: V , M^n3I*K: 

[0 0 8 3] 08 ( f ) {C^f «t 5 IC. H 

(CO. 1 tzml»0U 3>^^7 h*-;PgS*5J:^ffi^ 
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o^x«. 3>^^ yts-)imzm2%(Dm%&®mtf 

[0 0 8 4] foifflild, ±aEUfc3IJfioj|?S8i* 
J:tf2£HttT. 08 (g) (C^TJ:-5tC. S«l±fc 

R^mmi o tUA i mmzmi&v. 08 (h) ~ 
<Ds.mm.mi 0 7&t^-r5cfc5»i/i^-^>^^fro 

7c. 

[0 0 8 5] £A±©«k5ttlSt:«fcD. tll&a»TrK*« 
X h <7)(£^ %> Pltg t ft o T H 5 . 

[0086] ft^ic «*stBtra«tt*ftr. K«s 

ft*-*— tJ— ^frL-TftSD f£H££tALT. * 

tz. 

[0 0 8 7 ] fcfc, *HJfi©»8BHtett*S»S©«a 
a*, ?Ss^tt^fll©-7* b:/n-tex*cDi [el g £ 2 [3 B cd 

[0088] mmcDmm4) eat, *%w<D&m<DM 

HffifcS^TKWr*. 1911 *I^J8©»*C*tt 

¥®0T'&9. S10H H9K*b3til«OW®H-p 
SO, 01 Hi. •€-oSajaXg©7a-<&^bfct!?fffi0 

-ess. 

[0 0 8 9] 09 * <ktfB 1 0 tC^Tcfc 5 fc, *Htta> 
5S«2 3IC(1 S«2 3±l:^snfciociigl 

i o*«Msn4sw**t. 
cioDswma i o ©«n i ~3 tm& 

IC. n»tt©ca«*fcttCi«* i 6«:*»6*»S:IHli£Ii«* 

[0090] z\<D&5t£mmz£r>. ass®***** 



(8) 

[0 0 9 1 ] £©J:3fc#£lfc©#aBfc:*stt*BiftE» 

pgffls©*»a*s«tt. 0 9&«fcz>*0i oic^tj;^ 

K, 1 AL\Z^.^MWi^M^ 2 At. LTJtJl' 

htl2ibtfflTa, y-Mfi»J13£:LT©S i N 
x, fffl!l4tLT©a-S i . n»I($i5tL 
TWnSa-Si. I TOi^&5V-71S7, K V 
-f>ti8t. *nKflUrr-STa«3 2fc£j&»&#Mc 
10 gntHS. C©KH>1S80IT0H H 

[0092] sfe, y-hyU5-f>M^v-x;u 

^mcowm i ~ 3 tpuf T&&„ 
[0093] *36tts©»*fc*»t*asass*w 

1 1 SrSKiftirT*. 
20 [0 0 9 4] 011 (a) lC^"tJ;-5tC, #^7. 

Sffi 1 ±K#5?S!©Sfl£fl-8tlg 9 (mSh& : O F P R - 
8 0 0: JtEJ&UfcYbfi) ^1 — 5 (iraOlJ KSfeftrT*. 

[0 0 9 5] X\Z. 04tC^T<t'5C H»ttO«S«i 
UT«ft«l 7©ffi«*«2 0XJBl±4 0X&TT»*aS 
107* H7X^19&ffl^T, 011 (b) (C^-TJ; 

B2 0mj~10 0mj*WiLW ##|j£c£>^8jT- 

so 9 Sffll>T4 0m j ©S3t»f* <t 0 Sl^Srff o fe. ft 
1 <D7* hVXi^ 1 9©Rfl£&L< it 

*a»©astt«i 7 it. mQSoj&yt&i KD^^mm 

ifl 5 wmJ^± 5 0 jttmRT, # * U < it 1 0 wm~ 2 0 
umttiZ>£r)iZ7>#AiZtiiW-£nfzb<D$:m^rz. 
[0 0 9 6] &iZ. 01 2tC^Tcfcp{C, 3>$'^ 

3 o *5 £t>*i§jais« 3 i izMfc-tzmmffi 1 8 £ 

PSPLfcI2ffl7*hV7?3 4^ffl^T, 011 
(c) iztt&oiz. h*-)ugR3 0t3«fctf2i 

%>aiB«t^*«t-5ftfllii-e*»), =i>^^ 
e tt/SiitI^C0S^ ( i:|slP#('^TgB2 7Kt3tiTt>i«B8 
ftT«3tSffofc. Zl©t#©<l3tt*ttl 6 0m j ~5 
0 OmJ *«Jff*U^3&«. **«0»!RTa. 2 4 0mj 

amftmiz&vmyt&ftorzo 

[0 0 9 7] -Aiz, 011 (d ) tr^TJ: 3 tc> Stfttt 
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4 0KJ8WU *«3ta»0»lfif4ai«IOtt»JC 
[0 0 9 8] JfcK, El 1 1 (e) tc^-r«t^tc> 2 0 0 

■CT-6 o»M©»aftffla*fT5ii:i3«fct). *ftfc*na* 

\z <fc -3 T±a> b tz «fc 5 ft #»©»IH t , » 6 ^ ft 
[0 0 9 9] ^©&©Xgtt, ±izELfci!S£WP^l~ 

3tH*T, Ell 1 (f) \zm?£?iz, mmi±\zK 
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